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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the process efficiency for 
mounting components on a small circuit board by providing two 
sets of imaging means and placing these means at both sides of 
heads. 

SOLUTION: Suction nozzles 13A, 13B of heads and cameras 11A, 
1 1B are arrayed approximately in line in the carrying direction of a 
circuit board and two sets of the cameras 1 1 A, 1 1B are disposed 
at both sides of the nozzles 13A, 13B and hence arrayed in line in 
direction X. Owing to this, it will suffice that an X-Y robot 
recognizes the feed position of the electronic components and 
suck them during moving in the direction X only, without being 
needed to move in direction Y. This improves the process 
efficiency and moving accuracy. 
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[#fF!ft#©iffifflJ 

[11**1] a&*rtt*i- zm>3>®Lk. 
t mnzfi 5 ^ y mm mm z x 
K&ws-rzxYmmtz^L, ^^nfzn&^y k 

r, 

WISPS' KttfcfllWu 

Ciie> 2 »©«lfe#©#iitoH&©-. y .K*©PM.fc-t 

[»9!©fBlBfcttin 
[000 1] 

[0 0 0 2] 

[&*©a«] in 3 im*nn&mmmwp 2 0 

a*«:B+X*j$©*;frfctKtti-i-.5.J: 5 KftoTfcvs. 
[ o o o 3 ]: B 3 p 1 ■■■tZW.^&Zto.&i Lfc y - 

/k p 2 -a: u -/up i ••• i d i o-r-om^aatriMi 

LtVSft^i (»T7-f-/-iPf*). 4 :P3ttI 

?«.6is*lt«$*i5iaiSaK6» P 4 Ji«^p°pSr^i- 
3— P5li^yK««P4^XY*|S)tfi 

-r^xYniKy Kge-efca, y-/wp l-Ht. 

titt#d»iiT-V^5. y-/uP 1 •••t7-f-y-p,2 -r± 
*ft«x*»ft*tttf&iv 1Sa©S^p?.SrB t PX* 40 

TV**. 

• [ 0 0 0 4 ] 0 4 IC-vy Km«P 4 »|¥«iB^^-r. lei 
12*. P6, P 6»±*^®§l^iXit®^fD, P7, P 
7ttS^p 0 pS:Pii«-r5^s/ KSBi LT©«3gr/X/K 
P8, P8tt8fyX;l/P7, P 7^[Hie$-a:'5Jtit>© 

P 9liKf / X;UP 7 t^-^-P 8 t 
^-T?>7*7^-> k P10a, P 1 0 bl*?7fry h P 
9 Sr±T»$-a:5jK-yu-^^i:i-5' k P 1 1 titf—fr 
*v?Pl 0a^ffl$fty7^7 hP9£±Ti&£-£ 50 
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S^r-?-, P 1 211^7^ y hP 1 0£±T£[6ll-& 
»$-tfr5fc*©Kit7y-f k Pi 4a, Pl4b»i«^ 

sbp r p p 6 ©es^m^fT 5 ttc&tus, p 1 3 «:&e& 

WSP 14a, P 1 4 b fcfcJfrtSfllitBBtt, P 1 5 fit 
[000 5] |5j0|£*rf £ o ^ y mmP 4 

t, ztuzttM-tzmwwim (ia(E*-^-P8^±T 

l^-^-P 1 lfcif) tfRttfetiT^S.- wtL(±, 7 
•Y-^-P 2--*>fe«^«fiP 6-S:»3t1-5Bi, lift 
©/XA-P7, P7.#R«*fc3V*H:«ji|£Tl*U gft 
©•^ftP 6 - SrRl^fcSv^ttflaiJKiRJSfi-Sr. t fc 

©3»£ |6)± 5 S fe -5 tcft Xh -5. 
[0006]St, IHC< 04 5 
iP4Ctt, lffl©lt*^7P 1 5##R3ixTV* 

fc1-*r*T,.K#*fc©«K&fT5±5fc4oT^ • 
3„ St*^7P l 5©g#jte:, &©®~<3>©J; 
©T*fc3„ 

«P3©ffigfglS£ff5o 

© #t^$ix5a5p B pro{S:e^5tlS1-5ycJ6l^ 7^-^ 

® fHisss« p 3 1*« tfcs^ Sufi p 6 <Dum.^m 

[0 0 0 7] &.±<DXo^, S£Wfi«lP2 0 
* K«« P 4 Ktt,' ±E© <t 5 **«©^ y KSP 

(»t/^p7, P7) t ijfl©»^® 

7P1S) iS^Jt6>ii5©^— jRp*)ffeofc 0 -tLT. 

0Hfc**5-Pl-5)-tt, — y K«»*P4©f5 
fftp,*, *«©^y K»- (»*>Xrt,p 7, P 7) ©m 

[0 0 0 8] 

t*lft*a#**©^ s» KgU©PpH'RS$ixT^5 £ . . 
jE5.»Wfc**©^y Kgp©K« (bffl) tmtiZZbk 

*s^< . ±iB©i 5 tmm.<D^y mofomtfA^t. 

ffl x tf 2 -oofrHBiB 5: MRi©fiv^ 2 mffi^J&Wrir 5 RE 

«Lfc^, ^2©^-y K«t?2flB©«^-»fi«:ii«rt- 
5£T% K^«P4©#«)milJ5 5 ft<^t), *©^ 

«lteBi©3&*iS|Sj±L4v\, 
[0009] ifc, »<ft*aSr^ y K«ffl P 4 
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S#*>»K W*fr9c*^y HliP4«)-«*tEit 
*©IEa©Tn©;9\ XYotf y hP 5©#«i;*. 
ho-?, ^ft7>f-y-P2-Ot^|Sl (03 ^-C 

■ 3fcrtntffc&4A»ofc. 
[0 0 10-1 XYasKy hP5<D#I6^ ha — ^Oliip 
tt> ttOftttim P 2 0 oRCSBft #lcl*©*n:£ 

Si5p 0 p^«^s p 2 o tt'» nm i e»i'*ii5 2 i: 

*XNM>flL £»©g|S.&JSm{gg; HXfcaMfeir S« 

*©£». it^aM$ixsa5p n o ^«^aP2 0©ft$ 

[0 0 1 l] 2©3§PJtt, ±ES9Sj#iS:«l*-f 20 

te£tiitii<ox\ xYmm<D®wix ho—7&mfia&it . 

52fcfc<, M©Ay K8S©Bgfcifi«£-ti\ /hS© 
[0 0 12] 

£ . g&p 0 p©«l# fc MtttZft o^y KftMS b . ' . 2 s/ K 
aMBSrXY*|^K:»«i-5XY«fl!tt*U 

*36gfc*5^-C\ IMB&IMW, *»©&«?.©«&£• 
ffv\ BMlS^y Km^aVft^nsfflffc©^^^ 

gtottfi ©w&Sjfr £en^n»&-r sigfc^s t*w 

L " IHeiftflfc¥S& 2 iffiSS it 6 n 5 1 #K *■ -2 n 2 ffi 

v>m&WLim&mtL<r>~>y K«B©w«ic-tn-enfig 

£nTV^*j&<t Ltc„ 

[0 0 13] i©»*3SiE««)»WfcJ:iiftf. 40 

©•^yK»W©Bi*fi< i"« 2 £ "Itli 45. *n 

^<D|pj±S:H-5 2i:^a5fe-5o 0H;iff> 2o©g8,Pp£- 

KW»rt, 1 flWy oB©S|JiBSr»* Lfc . 

fft. KSBr-2<@@©$i5p D p5rjS:«-r5ST\ — 

y K««©»»E«a«ffiii»<T**. -t©&*. 

[0014] HK, — y KWK(cfMk#S#2liRrt& 50. 
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g£nrv^©T\ M^fc£9ftfcft&«iUc&K 
fcXYmfl}©^®.* Ka-^*^>$-a:5 2t^m5l5 

bp*!.' tt&£n5«&©^p H p©&g£*iH-^<^ 
a^©iajp o at l< tttt«sk©aia©«»tt»f«:-t it-en- 

Six hn-^is^g-efcs^, r ©^©«^J;n 
lis -*©ii«*St-*fl|©lSi»Srffi>fr % 
&¥&fcfll#fla©«{fc£fTfc#5 2 1 -c, ffi#©«&# 

©©ffflSB^tt, XYliCfix ho-*«r4>fr.<-j- 

[ooi5] ■jwft^aoftaKjKBftx-YWUKD^ift^ 

h n - is«/>-f- 5 2 t A> f> , t> x Yfil« 

©Sib* ha-yZmnZitZb^ 52 irf±&<, &o 

lauc^-efTfonaa^ttt, s«©«n*ip]©s$^ 
*a$*4^©T?, «irf». 2©Sp D p^«^s^©te 

[0 0 16] 2 2T% 2*I©«^a 
©^^*tt, -^Wi^tt, *»©^y KSB^S— 3RJtCilfe 

tf, -ewM^f-Ji^a^-tneniaH^n-sMu 1 ^^ 

**^JirLTB)^; (0 2) JJl5#, 2 ©M^lwPgt, 
n»2fctt*<, ^il^^: WRW^y-Kftlt^^-y^K 

l, 2 ia©a^a^^ y K^©5iJ^e>-f nfctte^E 

S$n5»-a-tW9#5„ ^©te, «*o^y MWOPI-. 

{ffl(^2*i©®^a^g2a^n, ac*© 2 &©!!&.# 

lSic©^y KfflJORWt 2*a©£&3MS:#EB^nT^ 
n« v ^.©J;5^MtJ ? *©«fig-et, *l§K©#lf«* 
o*iBfc^4na 2 1 am 5 *Tt4'v\ 
[001 7] 

mm<om&<o&im sir. z^mm^mm^mm^ 

vvi\ B9i' l kBB.20Ba<r#ML3Se^&Rni-S..BSi 
li, *!§BJ©^ife©^ffi©gl5p B p^«^g 1 ©mm^^i- 

[0018] ^<omm<Di&M(o&&%mmm 1 

Sffi 2 0 tc^©«^fp *• B 1 ©t?, 

m^SPfpSrJRWr-SitZ^^ai: bT© JT-/P2, 2 • 

y mmt Lt©!S*^-y K«l«4^ 2©»«^y K 
W45:XY*|S)|;»$t5XY«ii UfflXYn 
#y h5^t>*^$nT^5 0 

[0019] ^.(D^&mmmm 1 «, m&m&m 
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«WP7b^P>lelK£«2 0^ae 
[0 0 2 0] y-/U2, 2-fi, WKtt^^fy 

[0 0 2 1] 7^-^-3, ±fE«ifc©y— ^ 

2, 2-iz^fi^tinft^x^tfhti. M^i-iv—^ 

2—j&»&*^ ajfifc 1 fflT 0&9 ffl LT7-f-^- 3 , 
3. 

[0 0 2 2] r*bP>.y-/V'2, "2"'&&X}y4—?— 

3, 3 @BS«2 0<&l!B2S#|p) (B*«-CX* 

|p]) tlRj^oTH^M^btlx ±T07-f-^-3-jS 20 

r©E«fc.fc9, it©7-f-^-3-i|ilKSfi2 0 

iE1-SAD!a?a$<0lRl±>iS|f-ti,5J:5{C*o-CV^5a 
[0 0 2 3] 0 2C(t, *35W«>1*«-Cfe5»*^z-K 

^i-X^lRltttl^DiFlplSr^LTl^. 
[00 24] «*~y KJMt4tt. ffit#Jt-i-^ 4 a 
— y K£B£ LT©@it/X;H 3 A. 13Bi, i 
MtiU»ii^^7llA, 1 1 B£&9ttttT 30 

if;XM3A, 13Btt, :*i&i*f 
/ X/H 3 A, 1 3 B 5r±T*(Sj*5 £.-&®&%fa\Z.®m 

'^mt^mami s-a. i-5B*#Lxfc»>#rt& 

[0 0 2 5] ®f;XyH 3A, 13B«. JE£K3lt- 
^91^X^3 0, 3 0 £!»iipr!££1-6'btf>T\ 2 
fflK»tbjl-C'V A 5 e iSA^7l 1A, llBtt, *t#t 

1A, 1 lBJi, 0)Jx.»i, 7^-^-3. 3-tCiftj&£ 40 

3, 3 ••£&&L-t©&g£Igf&Lfc9, Ih]B&S«20 
©ffi««BSr'i-5fcfcfc|g|K»R 2 0 fcgttt fettfc-v- 

[0 0 2 6] Jtf£©K*y X/H 3 A, 1 3BtWi^ 
^7 1 1 A, 1 lBtt, 0SSB<R2 0cO#S*iS]i-iSf? 
-?'J«cES£*K JLo, 2»©I«^7llA, 11 
BU2o©l8iyX/H3A, .1 3 B^PHBlK-ttt-eiX .50 



mWi^-l 0-209688 
6 

Eff£;ivCV>S. J E:L"t\ ®3i/X/H 3 A, 1 3Bis 

/H 3 A, 1. 3 B<75^^Wft$jJS@< ;i© 
|}f/X/H3A, 13BiSto^7.11 . 

A, l i B#X;£ftfc-5iJfc&A,-e^5;ii:T, m^-SB. 
XYotfy 1*5©®)^* LTX*|Rl<D*©^ftT?i- 

[0 0 2 71 ±E2o©I^*^7l 1A, 11BO 
ft. -#«fcE«3;h,fc* 1 ©»&# ^711 AKttleJ 

KXS20 -^7^-^-3. 3.-©-*««>Jiiwaaas 

1 B(Ctt|alKS«2 0^>7^-^-3, 3-©^9©{M 

[00 2 8] SiftgSffi 1 5 A, 1 5 Bli, fr* <w&%/ 
X;H3A, 1 aBtttMLTttrtfeiV £-*©&#/ 
X/H 3 A, 1 3 BSrSiJtelCiT^lRliSitflHl^lSjfC 
#*S*5t>©-C*>3. BfHtett* ±fffii»«t«l 5 A 

(15B) Kf;X;H3A (13B) £EHE3* 
5fc*0*-?-l 5 a-?, Kf yX;H 3A (13 
B) t*-?-15at!:ftfift5^7^5'H5b, 
7 7 try h l 5b^±Ti^5*-/^i;i 
5cit?H 5 d, #-/w^l 5 c £f£ffl 

h 1 Sb^lTlJtS^-^-l 5e, 7*^<5r 
y M 5 b fc±T#fafc£»3*Sfc*0>Bai;<M' K 1 

s f . 5 e^m^gpas oo^emwsrfi 1 ? 

fi£tti)S.15g, 15 g> &ftliiSl5g, 15 g 

[oo29] z<omm<6mm<ons,m$mm 1 ±ie 

©J: 5 l-fl?J&£.*u 2&.<n>W&J3 * 7 l i a, l I B £ 

mm Lfc«»^ ^ nm 4 1 «t.9 , ^©i 5 **jaa*fT. 

t>nt, #t|&$tL5S^p B p*@i^LIiiS§S«2 o±«- 

[ o o 3 o ] gp *, v v '* AMKKB-i taife $ tvfc 
±«6©gfi*>t>iftXn 7 a Sr7>L-CJiIgSS«2 0^«SA 

y.4r-9~~*. 3— (cj- 9 y-/P2, 2-->&ft?*a 
45ifl-fo«i9a*ix, 7-f-^-3, 3-±©3fjfe|t 

[00 3 1] IH%SIK2 0^®^gE 0 D p©{4fi«, 

3. 3~±\z%.*%l&iW1&ZixZi fc, ±EMff3SV«> 
»J»lC«t9XYD#y h5 3JSff»LT, ft*^v K«« 

4 J:7^-y-±©if as n B n ro±sr«Jt5„ -t© 

m> »3»^y K*«4©ilft«fl!l 5 A, 1 5BWi 
LT, 2o©KfyX/H3A, 1 3 BS:iB]^fo5^tt 
fi9JC»T**» ^TLfcKf/X/H 3 A. 1 3B 
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2007^-^-3, 3 jb©«?*j6Wj»u s 
mmmrn 1 5 a, 1 5 b amwrn lt, 

iLfc»y*H3A, 1 3 B&7Z<D<gi£lzm£n 
5. 

[0 0 3 2] Sf'-y KIi4l;l^„ n P «fft»^ 
fttftLT, K*^s/ Km«4Sr(HlK5S2 ooffi&ttiK 

1 5 a ( 1 5 b) i>mm\z.^mhx. %m; x 10 

VH3A (13B) ^i$TJ*5t*t, TftSfcttlll 

frtiz>t&iz.mmmmi sa (isb) as«s»L-cft* 

7X/H3A (13B) #5c0>iH£CM£ix£. 
[0 0 3 3] ±|BW J; 5 &tt^iSi0ft*&aa:K* / 

3 A, 1 3 B<Dfflm&'b£lWX\ X Ycrstf y h5&*: 

[0034] sic, K«s*4{cpii*««f$ixfc 

B^S&pM5±-CJg« Six-Si, ±IB7^-^-3, 3- 

j 7-8B££IbI%£;K2 OfcflMfiL/OK. 
[0 0 3 5] *rLT, /^£©m^g|5p R p££TI§]?gS1£2 . 
0 tiJf«'L|*i5 g|5p B p»«^S 1 (CJS^^tLfcTM 

co^a^«smp7b^^LT[HiKs«2o^jsaiL, 1 30 

o£>|h!3&S*£ 2 0 {d-oV^TO^gPfpO^Ma ( 1 ? 

[003 6] ±EO«*»ift©«**Ha0>ag'K j»* 
^yKWl40JWfc*^7iiA, 1 lBlciot, ft 
&£;ft3®^p n p©&®?tm\ HISSES 2 0O&g?S 
fg, M:, ^«$ttfc«^giJp 0 p»fiigi:ttffi^?iS®^ . 
ftt>fiZ> 0 . 

[o o 3 7] $:&£)%z>n*&&<DGL&.mmti. m± 

Ii, ^A-o«fi»ii»a«:H>&^-5WftifK, a 

W^7llA, 1 1 Bldi 9^T©7^-^-3, . 3 40 

[0.0.3 8] BP*k «ifc£ft5m^.&©&g?8S©#i 

3, 3-©-«Wi»e>flfe«sBtsittr,'R7-f-^- 

3, 3 ~<D±.UZ&W}-rZ>o ±TCD7^-^ 
-3. 3-Sr^l 33 £1^2 7 1 1 A, 11 

7^-^-3, 3 7 1 1 A, HBT^ffl 
LXffi&tfftfrfi5>(DT\ JM£jeUfttXYn'#-y h5 50 
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[0 0 3 9] LT., ±fB©J:5t^T07-f-^— 
3, . 3-©«IW3J:tfB«ISffTofc!l, fflfp&glcflaig 
^ftT^S 7^-^-3, /3---©ttg&mR©ttg (X 
YB#y>50»!Mil) iOW»£-fil#*>5.*S'»w < 

3, 3 -©fig^-* ri^ 7^-y- 

3, 3.-±K«ftsns«^-»iaofl«&ii«is|}|iBg 

[0040] mmsK2 onQLumm-. m*.\m&m 
m. 2 o^w&sn-cff jk LfcsPgT% lus&sffi 2 0 

rtfe*tfc-^-^S:it«*> 7l 1 A, 11 BTg&*iJ; 
'UWaW-5 r t -Cfffc-ttS,, Z. ©08&S« 2 0 
©«&ICOI^Tf>, v-^aS@(S.SJS2 0©j£!>£|*ij© 

-^ftijic*>5#-e-iwii v ^ c-jjWiz&mzfixi^m 

IA^7 11A (11B) T»»*aSfTfc*lx * 

^Wlcfc^S-g-lcii, tt*ttfcfig$ixTv^i»g*^ 
71 IB (11 A) T?««#fTt)lxa. mici'9. ■> 

[0 04 1] fttt$nfc«?ffi£®{&ff &:RtR<DlHB 
14, #J&f:ffl*©®^p p p£&$c-t5ft> ^Vfl^TW 
S^a5p B p^«Lfcmic, C©*g«L7tB^S(5p 0 p£«<g> 

*^7iiA, ii b T-ag*s i xmm-rz r. t -efTfc> 
s«2 ooa69*i^©-*«t*Bf*sjiTi^a»^'ic 

14, I^C-*:ffl9lcEg$ixTV>5^*^7 l 1 A (l 

ib) xm.mmKti. ^n&tmumzmmzfrx 
b (i ia) x-nmmt>nz> 0 ^ mmzfi 

giciEtt$^Ti^m^p p po-ftg^ai, hbroa' 

«^figi:©l!B.lc-f4x*sfe5#a-^. trofti^. $0 
.*P£glcCtt * *IT v ^ 5 ll^lflJp B p©^S^firgOx- ^ 
Srttl+S w t X\ Ikfr 6 OS-^^pO&tt&g^jg 

[0 0 4 2] W±wi 5 lc. r o^ifio^ttoflSAfl^ 

^giictixtf, &&<owm mm tmm^n^mm 

K««4fc, W^SJtSS^com^fpSrfiSU^K 
**J:W«Fart-5«»©»3»>x;n 3 A, 1 3Bi, . 
ft&3ft5£&<D&iB©#g&«&i8tv<< *©ilfe|MB3f 

z : tft. : etiWt&.i-z>Wt&* * 7 1 1 a, 1 1 B^it?> 

ti. :o»^>7iiA, i i Bd5 2fflSitf)iXv r 
fib 2U<Dffl&Jl* 7 1 .1 A, 11 BtfS.iiijfyggc©8£ir 
/*H3A, 1 3B©PS«IC-tix-Pneg*itTV^5 
S»»*/^H 3 A, 1 3B£>miffi&Jg 
<t5: irdW^ir^t), -ttLtt, /hMwS«lcg(ip D p^ 

mm-tzm&X'h. mrnvmn^mn^^h^t^ 
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[0 0 4 31 Ht, K«^Ki«4ICl^^7ll 
A, 1 lB«S2fflRttfeilv--t*bfe2a©ltifc*^5 1 
1A, HBi!IMf;X/H3A, l3B<Dffim 
f£iEg£ixT^5©T\ -*OlI*^7l 1A (11 
B) t-*fll«)WftS:fT*>*^ 71 IB 

( 1 1 a) K«L#«©«fc*r*T*>*5 r t -c% it *fe&a 

^711A, 1 1 B(0£&jjfaX'hZXjjft<D&mx h 
^SlWS?Sfl5a,#tS««fax*lRl»ftS4riil)P* io 

[oo4 4i *aswr±, r.®£tto>£iB«>**&tt 

«K*lteRfeH5 09*. tf. g&c&SHfcit . 
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